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Phase IV−A  (ng, rB) = (290, 0.78)

























Flight 517  (ng, rB) = (290, 0.78)

















D09</1,H+! aR0ﬁ19</1/OM0ﬁ19FﬁOV-0M0/;}/O;ﬃ!0G.9^J97=ﬂﬃep,HV-ﬁ0M#;@M0 0D09<ﬁ@X¥M0ﬁO;1=097ﬁR0ﬁ19</1/OM0ﬁ1,.ﬃY;1,HV- aJ97K7ﬃ!Ss9^M0 0/;5ﬃ!#GH9%ﬃY 0D
Ss,H+-ﬁ1ﬃY;9<D},H U;Vkﬃ:D0,./O;1V-ﬁO;197D97t2M0,.GH,H#ﬁ1,HM#S¦/O=ﬂﬃ!RJ9!&ß_'=#9d/;ﬁOM0K<;1M0ﬁﬃ!GﬂSTﬃY;197ﬁ1,Hﬃ!GH/V!XJ;=09#dﬃe-9< TﬂﬃYGHGHVpV- @ªA97ﬁO9
D0,º9<ﬁ197 U;¢X¥ﬁ1V-S;=0V-/O9dX¥V!ﬁ·;1=09dﬂﬃ!GHG.VLV! M0/19<D%UfTj*ﬃ!GHG.97D0,. 09*X¥V-ﬁ·Kﬃ!G.,H0ﬁ1ﬃY;,.V- i&_'=0,./A,./¢ﬁO97STﬃ!ﬁ1"]ﬃ!#GH9!&_'=097ﬁO9
,H/<6-=0VyªA9<e-9<ﬁ762ﬁ197ﬃ!/1V! ;1V:ﬃ!/O/197ﬁ;[;=ﬂﬃ];ß,H ;=09*K7ﬃ!/19'VYX)97GﬃY/O;V!ST9<ﬁ1,HK¢STﬃY;9<ﬁ1,ﬃYGH/;=09'ﬃYR0R0ﬁ1VL,HSTﬃY;19~ﬁ1M#GH9AªAV-M0G.D
X³ﬃ!,.G9<e!97 c,H ?ﬃs/O97Ss,°97SsR0,HﬁO,HKﬃYGJ,. Ue-97/;,.+UﬃY;,.V- i&
¨g 0K<GHM0D09<D,H ﬀ,.+-M0ﬁ19Qﬃ!ﬁ19Q;1=09ku[=ﬂﬃ!/19:¨O¨56ﬂu[=ﬂﬃ!/O9§¨O¨1¨56ﬂﬃY 0Du[=ﬂﬃ!/19k¨°dg> ﬂﬃ!G.GHVpV- 0/¢V!XW>:Ip>@Ł/rbP:(
R0ﬁOV-+-ﬁﬃYS ﬃ! 0D©ﬃs pM#S}9<ﬁV!XßÛUzT+-V!ﬁ19k;97/;e!97=0,.K7GH9</7&d_'=09u[=ﬂﬃ!/O9@¨O¨rﬃ! 0Du[=ﬂﬃY/19}¨O¨1¨*ﬂﬃYGHGHVpV- 0/rD09<R0GHVyf!97D
R0ﬁOV-R9<ﬁ1Gf-&{X:;gªAVu·=0ﬃ!/19©¨°dg> 0ﬃ!GHG.VLV- #/76~;1=09\¡ﬂﬁO/O;%²ﬂVyªr ,. ILM0SsST9<ﬁFl!n!nUl,. uﬃ!G.97/;,H #9!6r_9ï#ﬃ!/
D09<R0GHVyf-9<Di&?_'=09^/O97K7V! 0Di6[ﬀG.,H+-=U;oLvyx!W_ ²0Vqªr h,H IpR0ﬁ1,. 0+lYn-n-,H h>WM0/O;1ﬁﬃ!G.,ﬃ%X³ﬃ!,.GH97D±;V?X¥M0GHGf©D09<R0GHVyf-&
>WX«;197ﬁrGﬃYM0 0K5=?,.;dD0,H/OR0Gﬃf!97DcﬃsGHﬃ!ﬁ1+-9:R#ﬁ1,HSTﬃ!ﬁf%K7G.9<X«;r;=0ﬃY;rD0,HD? 0V!;rX¥M0G.G.f^D0,H/O97 0+UﬃY+-9:ªr=097 cﬁ19ﬃYK5=0,H 0+²ﬂVUﬃ];
ﬃ!G;,.;1M0D09Y&_'=09cD097/O,H+- #/TV!XVY;=u·=0ﬃ!/19c¨°Wg> ﬂﬃ!G.GHVpV- 0/@ªA97ﬁO9\,.D097 U;,.Kﬃ!G¾&®E9? 0V!;9;=0ﬃY;;=09<ﬁ19ﬃYﬁ19!6
V!XAK7V-M#ﬁ1/19Y6X³ﬃY0ﬁ1,.KﬃY;1,HV- ©,. 0D0M0K<97D±e!ﬃYﬁ1,ﬃ];,HV! 0/X¥ﬁ1V!S ﬂﬃ!G.GHVpV- \;1VcﬂﬃYGHGHVpV- i&@(~V!;1=i6£;=09su[=ﬂﬃ!/O9T¨O¨Qﬃ! 0D±;=#9
u[=ﬂﬃ!/O9T¨O¨1¨dﬂﬃ!GHG.VLV! 0/WªA97ﬁO9T 0V!ST,. ﬂﬃ!GHGf?K7V- 0/;5ﬃ! U;§0M0G.+-9ﬁﬃYD0,HM0/:D#97/1,.+- 0/<&s_'=#9<fﬃ!ﬁO9,H 0/O,HD09V-ﬁ: #9ﬃ!ﬁ:;=#9
/O;ﬃ!0G.9;9<ﬁ1ﬁO,.;V!ﬁOf?V!X¢j*ﬃ!G.GH9<D0,H 09Y /W/O;ﬃ!0,HG.,.;gfFR#GHV!;dX¥V-ﬁK<V- 0/;5ﬃ! U;:0M#GH+-9/1=ﬂﬃ!RJ9}D09</1,.+- 0/7&_'=09u[=ﬂﬃ!/O9}¨°W°>
ﬂﬃ!G.GHVpV- 0/<60ﬃ!G./1V 0V-Ss,H ﬂﬃYGHG.fsK<V- 0/O;ﬃ! U;#M0GH+-9kﬁ1ﬃ!D0,HM#/'D097/O,H+- 0/<6Jﬃ!ﬁ19k,H #/1,HD#9:V-ﬁr 09ﬃ!ﬁrM0 #/O;5ﬃY0GH9:;9<ﬁ1ﬁO,.;V!ﬁOf^X¥V!ﬁ
j*ﬃ!G.GH97 #D0,H 09Y //O;ﬃ!0,HG.,.;gf§K7M#ﬁOe-9Y&¢{QM0ﬁß,H Ue!97/O;1,H+Uﬃ];,HV! @R0GHﬃ!K79</ß;=09'u[=ﬂﬃY/19'¨°W°>ﬂﬃ!G.GHVpV- @ﬁO,H+-=U;ßﬃY;;1=09'V!ﬁ1D09<ﬁ




ﬁﬃYD0,HM0/ﬃY 0D0M0GH+!9Fﬁﬃ!D0,.M0/D0,./O;ﬁO,H0ML;,HV! Vqe!97ﬁ;=#9?+!V-ﬁ19FG.97 0+!;1=i&a¨g ®9ﬃ!K5=®KﬃY/19!6A=0Vyª~9Ce-9<ﬁ76*STﬃ]i» I0­!j'½
VpK7K7M#ﬁ1/dﬃY;r;=09k9<tpM0ﬃY;V-ﬁ<&·_'=09kR0M0ﬁ1RJV-/O9V!X;=#,H/'Ss,H 0,.S^ﬃ!G);9</O;dR0ﬁOV-+-ﬁﬃYS¯ª~ﬃ!/d;1VGH9ﬃYﬁ1 Fªr=ﬂﬃY;rX¥9ﬃ];M0ﬁO97/rV!X
















ﬃ! 0D:;1=097 ﬃY;1;197SsR#;i;1Vd,. #²)ﬃY;19ß;=ﬂﬃ];ﬂﬃ!GHG.VLV! i6,.;i,H/iM0 #GH,H"Y97Gf;=0ﬃY;V- 09ßªr,.GHG!V!0/19<ﬁOe-9Aﬃ'K<fpK7G.,HK7ﬃ!GHGfW/fpSTSs9<;1ﬁ1,HK
/1=0ﬃ!R9Y&_'=0,H/§,H/§ﬃ!"2,H ;Vªr=ﬂﬃY;JA!M0GH,Hﬃ! WV!;O;@V-#/197ﬁe-9<D,H ±;=09«C~ÌJÖpÔ1ÏFE!Ë]Ñ
Õ
&IL,.ST,.Gﬃ!ﬁW/1=ﬂﬃ!RJ97/@Kﬃ! hﬃ!GH/OV
J9sV!0/19<ﬁOe-9<Dh,. /OV-Ss9V!XA;1=099CLRJ97ﬁ1,.ST9< U;/k,H ®Ø YÚ¾&sj~V-STR#M#;5ﬃY;1,HV- 0ﬃ!GHGf-6;1=0,H/:,./kﬃFD0, ?sK7M#G.;:R0ﬁOV-0G.97SÞ;1V
SsVLD09<G2D0M09~;1V;=09Aﬂﬃ!G.GHVpV- K<V-Ss,H 0+d,H U;V/197GXgK<V- U;5ﬃ!KC;&ßuﬃ!ﬁO;1,ﬃ!G.G.f,H #²)ﬃ];97D@ ﬂﬃY;M#ﬁﬃ!G g/1=0ﬃ!R9¢ﬂﬃ!G.GHVpV- 0/£ªr,.;1=
/1,.+- 0,¡ﬂKﬃ! U;·ﬁO97+-,.V- 0/·V!X/197GXgK<V- U;5ﬃ!KC;¢ªA97ﬁO9W/;M0D#,H97DT,H cØ YÚ &ß¶WVyª~9Ce-9<ﬁ76L;1=09Wﬃ!/1K<97 U;~K<V- #¡ﬂ+!M0ﬁﬃY;1,HV- #/¢VYX<97ﬁ1V]
R0ﬁO97/1/OM0ﬁ19kﬂﬃYGHGHVpV- 0/¢=ﬂﬃe-9$ ¡ﬂ LgG.,H"Y9¦@/;ﬁOM0K<;1M0ﬁ19</rªr=#97ﬁ19:9ïLK797/O/'¡ﬂGHS KﬃY %X¥V-GHD%M#RF,H Fﬃ@e!97ﬁOf^ ﬂﬃY;1M0ﬁﬃ!GJª*ﬃf!&
_VsD#97SsV- 0/O;1ﬁﬃY;19Q;=09kK<V-STR#GH9CL,;gf^V!XSsVLD09<GH,. 0+;1=0,H/'/OK797 0ﬃ!ﬁ1,.VX¥V!ﬁ*R0M0SsR0"2,H ﬂﬃ!G.GHVpV- 0/¢ªr,.;=/O,H+- 0,¡ﬂKﬃY 2;
9CLK<97/1/WS^ﬃ];97ﬁO,ﬃ!G¾6pªA9§+-97 09<ﬁﬃY;197D\ﬃ+!V-ﬁ19kRﬂﬃY;O;9<ﬁ1 Q` X¥V-ﬁrﬃs#& Ss9<;197ﬁrD0,Hﬃ!ST9C;9<ﬁ'R0M0SsR0"2,H ﬂﬃ!G.GHVpV- ^ªr,.;1=
0M0G.+-9@ﬁ1ﬃ!D0,.M0/W¸¹Ðfn@¥.v!vqlTS ﬃ! 0D´Jµf¦-#&W¶WVyªA9<e-9<ﬁ76£,. 0/O;19ﬃ!DVYX·M0/1,. 0+%-TK7V-R0,.97/WV!XM` ;VFﬃY/1/19<S}0G.9
;=#9@ﬂﬃ!G.GHVpV- i60ªA9}M0/O97Dvql!zsK7V-R#,H97/<&_'=09@K7V- 0/;5ﬃ! U;R0ﬁ19</1/1M#ﬁ19};9<ﬁ1S¤ª~ﬃ!/fl!n-n^uﬃ#6#M#;QM0 #D097ﬁd;=0,./
GHV-ﬃ!D±»³V!ﬁ'ﬃ! Uf%ﬁO9ﬃ!G.,H/O;1,HKWGHVUﬃ!Dﬂ½C62;=09:ﬁO97/1M#G.;,. 0+97t2M0,.GH,.0ﬁ1,.M0S
/1=ﬂﬃYR9:,./*t2M0,.;19QK7V-SsR0G.,HKﬃ];97D&Eh9:K<V-SsR0M#;9<D
V- 09'ﬁO97R0ﬁO97/O97 U;5ﬃY;1,.e!9W/O=ﬂﬃ!RJ9r;1V:D097SsV- 0/;ﬁ1ﬃY;9'V-M#ﬁ[Kﬃ!RﬂﬃY0,HG.,.;,.97/<&E9dﬃ!/1/OM0Ss97D;=ﬂﬃ];[;=09:vqlYzk+!V-ﬁ19*0ﬃ!GHG.VLV- 
=ﬂﬃ!Dg§Àñ¢D0,H=#97D0ﬁ1ﬃ!G0/OfpSsST9C;ﬁf-6U, &Ł9!&6!X¥V-M#ﬁ[/OfpSTSs9<;1ﬁ1,.K*Gﬃ!ﬁO+-9~/OKﬃ!G.9'GHV-J97/<&ß$·ﬃ!K5=sGﬃ!ﬁO+-9*/OKﬃ!G.9*GHV-J9*K<V- 0/1,./O;197D
V!X*Ul%+-V-ﬁ19</§;1=ﬂﬃY;kªA97ﬁ19s/OfpSsST9C;ﬁO,HKﬃ!JV-M#;ﬃ0,H/O97K<;1,H 0+R0GHﬃ! 09;=0ﬃY;§K7V- U;5ﬃY,H 09<D;1=09_gq ﬃ]L,H/<&T_'=2M0/<6ªA9
 09<97D09<D;1V?SsVpD097GV- 0G.fvy%+-V!ﬁ197/<&}_'=099<tpM#,HGH,.0ﬁ1,.M0S /1=ﬂﬃYR9K<V-STR#M#;9<D±ªr,;=vy%+-V!ﬁ197/Qª~ﬃ!/kM0 0/;5ﬃ!#GH9!&
>vy]°+-V-ﬁ19=ﬂﬃYG.XgG.V-J9^,H//O=0Vyªr ,H ﬀ,H+!M0ﬁ19?oL&_'=09?K7V-SsR0GH9C;9/1=0ﬃ!R9?,H//O=0Vyªr ,H ﬀ,.+-M0ﬁ19L&WVY;9!6
;=#97ﬁ19,./Q/1,.+- 0,¡ﬂKﬃ! U;:9ïLK797/O/STﬃY;197ﬁ1,Hﬃ!G,H ;1=0,H/QK<V- #¡ﬂ+!M0ﬁﬃY;1,HV- &§¨g #K7ﬁ197ﬃ!/1,. 0+%;=#9R0ﬁ19</1/1M#ﬁ19ªr,HG.G 0V!;fL,.97G.D
ﬃ%K<fpK<GH,HK7ﬃ!GHGf?/OfpSTSs9<;1ﬁ1,.K}/1=ﬂﬃYR9Y&}bW #GH,H"Y9@;=#9ﬃ!/1K<97 U;§/1=ﬂﬃ!RJ97/kV!X¢<97ﬁ1V]gR0ﬁO97/1/OM0ﬁ19ﬂﬃYGHGHVpV- 0/dªr=097ﬁO99CLK79</1/
STﬃY;9<ﬁ1,ﬃYGﬃ!R0RJ9ﬃ!ﬁO/d;1V%=ﬂﬃ! 0+T,H ?e-97ﬁ;,.Kﬃ!GR0GHﬃ! 097/WK7V- U;ﬃ!,H 0,. 0+;=09§¡ﬂ LgG.,H"Y9§/;ﬁOM0K<;1M0ﬁ19</76£ﬀ,.+-M0ﬁO9^ﬃ!R0RJ9ﬃ!ﬁO/
;V=ﬂﬃe!9@ﬃ};gªr,H/;,. 0+STVpD09!&
iÀÅJÂÈb¾Ç0ëÉ¥ÅÂ0ë
E=0,.GH9;=09Tﬁ197/OM0G.;1/}R0ﬁO97/19< U;97D,. ;=#,H/@R0ﬃ!R9<ﬁ}ﬃ!ﬁO9^ 0VY;}/1M?TK<,H9< 2;;1V\R0ﬁO97D0,.K<;ªr=09<;1=097ﬁﬃ\R0ﬃ!ﬁO;1,HK7M#Gﬃ!ﬁ
ﬂﬃ!G.GHVpV- hD#97/1,.+- ªr,HG.GAV-ﬁªr,HGHGA 0V!;D#97R0G.Vqf!6·,H 0/;5ﬃ!0,.GH,;gf±V!Xr;=09%X¥M0G.G.f,H #²ﬂﬃY;9<D)­]X¥M0G.G.f±D09<R0GHVyf-9<D/;ﬁ1ﬃ!,H 09<D
97t2M0,.GH,.0ﬁ1,.M0SK7V! #¡ﬂ+-M0ﬁ1ﬃY;,.V- ﬃ];²ﬂVUﬃ];QK7V! 0D0,.;1,HV- #/ﬃ!R#R97ﬃ!ﬁ1/;1V^J9ﬃ! ,. 0D0,.KﬃY;1V-ﬁ'X¥V-ﬁQﬃ! \M0 #X³ﬃe-V-ﬁ1ﬃ!0G.9@D09ï
R0G.VqfpSs97 U;&_'=09\ﬂﬃYGHGHVpV- D09</1,.+- 097ﬁs,H/s,H Uep,.;1,H 0+©;1ﬁ1V-M0#GH9,.XQﬃ/O97GH9<K<;197DD09</1,.+- G.9ﬃ!D0/;Vﬃ! M0 0/O;ﬃ!0G.9




ﬁä+*ã]îïåþ $³ä!*'ä,ﬃ'í'£á7òw$³æ îCé) æ¥ê~î*]èﬁî)|çOè<*qçQ$¥æ°îïé) æ¥ê=
ﬁî)|çOè<*qçQ$¥æ°îïé) æ¥ê" âqå>Cç0$å¾çOãqå äèqâ4" ç1èﬃ å¾ä!+©¨ óZª
@)<âqå çñ«w=#ìèqè< æ&|ä*]î]çP¬yã!çåþ)+*ç®*<æ°î,]î*]èB947æèqîïæ î[îCå¾çî**qäïæ°î5æ çOèB)* æþqç7;4<âqå ç=­ò«èyçã4 ä5ê<çOè1pò:ﬃî,|çOè'èyçOã ä5ê+*ç*7æ%=







Flight 517 (Phase IVA (F))
(ng, S/C) = ( 290, 1.17)
   ← Phase III (D)
    Phase II (D) →   
   ← 48 Gore 1 m radius model (D)
   ← 48 Gore models 1, 2 (F,F)
   ← 48 gore const bulge radius (D)
   ← 48 Gore model (D)
Reproduced from Figure 5
Schur−Jenkins AIAA−2002−1205
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